Implication of novel CYP2C9*57 (p.Asn204His) variant in coumarin hypersensitivity.
Polymorphisms in CYP2C9 can vary the rate of metabolic clearance of oral anticoagulants, risking toxicity in patients. The present study focused on exploring the genetic etiology of idiopathic hyper sensitivity to coumarin anticoagulants in a patient who presented with multiple bleeding episodes and supra-elevated International Normalized Ratios. Bidirectional gene sequencing of CYP2C9 and VKORC1 was carried out. Using allele-specific polymerase chain reaction, the identified novel variant was genotyped in 309 patients on anticoagulation therapy. The pharmacoproteomic significance of the novel genetic variant was elucidated by structural demonstration of binding of coumarin molecules within the mutant CYP2C9 204His protein model and in silico bioinformatic evolutionary analyses. Three-dimensional structure model of the mutant protein was constructed on the basis of the published X-ray crystal structure of human CYP2C9 protein (Protein Data Bank, 1R9O). The patient was identified to have a novel heterozygous missense mutation in exon 4 of CYP2C9 gene (g.9172A > C; p.Asn204His; CYP2C9*57). The variant was absent in the 309 genotyped patients. In silico bioinformatic analyses indicated the variant to have a deleterious effect on the protein. Analysis of 3D structure model of the mutant protein revealed that the substituted His204 led to restricted binding of the coumarin drug within the binding site of CYP2C9 enzyme, thereby inhibiting its metabolic clearance and thus explaining the enhanced pharmacologic effect and bleeding in the patient. The study elucidates the structurally deleterious role of the novel CYP2C9*57 missense mutation in coumarin toxicity.